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Based  on  a visual  inspection,  past  performance  and  available  engineering 
data,  the  dam  and  its  appurtenances  appear  to  be  in  excellent  condition. 
The  following  recommendation  is  presented  for  action  by  the  owner: 

1.  Remove  groundhogs  and  fill  the  holes  in  the  embankment. 

In  accordance  with  the  Corps  of  Engineers'  guidelines,  the  spillway  does 
have  the  capacity  for  passing  the  PMF  (Probable  Maximum  Flood)  without 
overtopping  the  dam  and  is,  therefore,  considered  to  be  adequate. 

A formal  surveillance  and  downstream  warning  system  shall  be  developed 
by  the  owner  to  be  used  during  periods  of  high  and  prolonged  precip- 
itation. 


SUBMITTED  BY: 


BERGER  ASSOCIATES,  INC. 
HARRISBURG,  PENNSYLVANIA 


DATE:  October  26,  1978 
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SECTION  1 - PROJECT  INFORMATION 


,r 


1 . 1 GENERAL 


A.  Authority 

A 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a 
program  of  inspections  of  dams  throughout  the  United  States.  The  Phase 
I Inspection  and  Report  are  limited  to  a review  of  available  data,  a 
visual  inspection  of  the  dam  site  and  basic  calculations  to  determine 
the  hydraulic  adequacy  of  the  spillway. 

/tL.  L Puirpdse 

> The  purpose  is  to  determine  if  the  dam  constitutes  a hazard  to 
human  life  and  property. 


1.2  DESCRIPTION  OF  PROJECT 

A SS  nr:.^  w 

A.  Description  of  Dam  and  Appurtenances 


George  B.  Stevenson  dam  is  a rolled  earthfill  embankment  with 
a maximum  height  of  166  feet  above  streambed  elevation  and  an  embankment 
length  of  1,665  feet.  A 260  foot  long  spillway  is  located  in  the  right 
abutment  and  has  a spillway  crest  elevation  of  1026.0,  which  is  30  feet 
below  the  top  of  the  dam.  The  dam  was  constructed  as  a flood  control 
project  and  is  also  used  for  recreational  purposes  with  a permanent  pool 
elevation  at  920.  An  intake  structure  is  located  at  the  upstream  toe 
near  the  left  side  of  the  forebay  area  and  has  two  8-feet  by  16-feet 
gates.  A tunnel  with  an  inside  diameter  of  16  feet  was  excavated  through 
rock  to  a downstream  outlet  works  which  includes  a stilling  basin. 


B.  Location:  Grove  Township,  Cameron  County 

U.S.  Quadrangle,  First  Fork,  Pennsylvania 
Latitude  41  - 24.4',  Longitude  78°  - 1.1' 
Appendix  D,  Plates  I and  II 


C.  Size  Classification:  Large  (127,000  acre-feet,  height  166  feet) 

D.  Hazard  Classification:  High  (See  Section  3.1.E) 


E.  Ownership:  Commonwealth  of  Pennsylvania 

Department  of  Environmental  Resources 
Bureau  of  Operations 
Third  & Reily  Streets 
Harrisburg,  Pennsylvania  17120 


I 
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F.  Purpose:  Flood  control  and  recreation 

G.  Design  and  Construction  History 

The  dam  and  appurtenant  structures  were  designed  by  Gannett, 
Fleming,  Corddry  and  Carpenter,  Inc.,  Harrisburg,  Pennsylvania.  Pennsyl- 
vania Department  of  Environmental  Resources  (PennDER)  issued  a permit 
for  construction  on  June  24,  1953.  The  general  contractor  was  Nello  L. 
Teer  Company,  Durham,  North  Carolina.  Construction  started  in  August 
1953,  and  was  completed  in  October  1956.  The  design  of  the  spillway  and 
outlet  structures  were  reviewed  by  Justin  & Courtney,  Philadelphia, 
consultants  to  GFC&C.  Professor  Hough  of  Cornell  was  a soils  consultant 
during  design  and  construction. 


H.  Normal  Operating  Procedures 

George  B.  Stevenson  Dam  was  constructed  as  a flood  control 
project  in  the  Susquehanna  River  Basin.  A conservation  pool  elevation 
of  920  is  maintained  for  recreational  purposes  with  a lake  surface  area 
of  142  acres.  The  lake  and  park  facilities  are  used  for  boating  and 
swimming.  The  pool  level  is  maintained  by  opening  one  or  both  of  the  8- 
feet  by  16-feet  tractor  type  gates.  Stormwater  can  be  stored  behind  the 
dam  from  normal  pool  elevation  (920)  to  spillway  crest  elevation  (1026) . 


1.3  PERTINENT  DATA 


A.  Drainage  Area  (square  miles) 

B.  Discharge  at  Dam  Site  (cubic  feet  per  second) 
See  Appendix  B for  hydraulic  calculations 

Maximum  known  flood,  June  1972 


243 


Outlet  works  at  low  pool  El.  908 

Outlet  works  at  normal  pool  El.  920 

Outlet  works  at  pool  level  El.  1026 
(spillway  crest) 

Spillway  capacity  at  pool  El.  1056.0 
(top  of  dam) 

C.  Elevation  (feet  above  mean  sea  level) 
Top  of  dam 


No  spillway  discharge 
(see  Section  5.1.B) 

1,740 

4,620 

13,500 

144,200 

1056.0 


- 4 - 


T 


* 


1054.68 


Underside  of  center  of  bridge  arches 
Spring  line  of  arches 
Spillway  crest 
Normal  pool 

Upstream  portal  invert 
Downstream  portal  invert 
Streambed  at  centerline  of  dam 
Maximum  tailwater 

D.  Reservoir  (miles) 

Length  of  normal  pool 
Length  of  pool  at  El.  1056 

E.  Storage  (acre-feet) 

Normal  pool  (El.  920) 

Spillway  crest  (El.  1026) 

Spring  line  of  arches  (El.  1050) 

Top  of  dam  (El.  1056) 

F.  Reservoir  Surface  (acres) 

Top  of  dam  (El.  1056) 

Spring  line  (El.  1050) 

Spillway  (El.  1026) 

Normal  pool  (El.  920) 

G.  Dam 

See  Plates  VIII  through  X,  Appendix  D for  plan  and 
Type:  Rolled  zoned  earthfill. 


1050.0 

1026 

920 

890 

881 

890 

925 

1.6 

9.2 

2,000 

75,800 

115.000 

127.000 

1,960 

1,860 

1,450 

142 

sections . 
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Length:  1665  feet  embankment  and  260  feet  spillway. 
Height:  166  feet  above  streambed. 

Top  Width:  30  feet. 


Side  Slopes:  Upstream  varies  from  2H  to  IV  to  3.5H  to  IV. 

Downstream  varies  from  2H  to  IV  to  3H  to  IV. 

Zoning:  Four  classes  of  material.  See  typical  section. 

Starting  from  the  upstream,  select  semi-pervious 
material,  then  the  impervious  soil  zone,  which  also 
backfills  the  cutoff  trench.  The  center  of  the  dam 
is  semi-pervious  material  and  the  downstream  zone  is 
random  rockfill  with  a select  rockfill  toe. 

Cutoff:  Trench  excavated  to  rock  or  impervious  material  and 

a bottom  width  of  15  feet  on  the  centerline  of  the 
impervious  zone  and  filled  with  embankment  material. 
A concrete  cutoff  wall  is  placed  in  the  centerline 
trench  where  trench  is  excavated  to  rock. 

Grout  Curtain:  Under  cutoff  wall. 

H.  Outlet  Facilities 

Water  is  released  through  two  8-feet  by  16-feet  tractor  gates 
located  in  the  control  tower.  After  passing  through  the  gate 
openings,  water  is  carried  in  a 16-feet  diameter  tunnel  1,170 
feet  long,  including  transitions,  to  the  channel  downstream 
from  the  dam. 

Access  to  the  control  tower  operating  floor  is  by  a bridge 
from  the  roadway  on  top  of  the  dam. 

I.  Spillway 

Type:  Uncontrolled,  ogee  weir. 

Length  of  weir:  Four  sections,  each  62  feet  long.  Total 
effective  length,  248  feet.  The  sections  are  separated  by 
piers  supporting  a roadway. 

Crest  elevation:  1026. 

Approach  channel:  723  feet  long  excavated  in  rock  5-feet 
lower  than  spillway  crest  with  80  foot  concrete  apron  in  front 
of  weir. 
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Downstream  channel:  390  foot  long  concrete  chute  ending  in  a 
concrete  bucket  which  is  18  feet  high  and  150  feet  long.  A 
1300  foot  long  pilot  trench  leads  to  the  creek. 


J.  Regulating  Outlets 

Two  8-feet  wide  by  16-feet  high  tractor  gates  regulate  the 
flow  into  the  16-foot  diameter  tunnel. 


The  hydrologic  and  hydraulic  data  available  from  the 
files  of  the  Pennsylvania  Department  of  Environmental  Resources  (PennDER) 
for  this  dam  was  not  complete.  The  construction  drawings  contain  stage 
discharge  and  stage  storage  curves  and  a tailwater  rating  curve.  The 
report  by  PennDER  upon  the  application  for  a permit  to  construct  this 
dam  states  that  the  design  was  based  on  a storm  which  took  place  July 
17,  1942.  The  design  storm  had  been  assumed  to  be  22  inches  in  a 24- 
hour  period,  which  was  routed  through.  The  maximum  inflow  was  calcul- 
ated as  147,000  cfs. 

2 . Embankment 

The  Bureau  of  Operations  of  PennDER  had  a full  set  of  as- 
built  construction  drawings  available  for  review.  The  embankment  design 
as  detailed  on  the  construction  drawings  was  based  on  the  result  of  test 
borings,  test  pits  and  laboratory  testing  of  the  borrow  area  material. 

A soils  report  dated  July  9,  1952,  by  Hough  Soils  Engineering  Labora- 
tories, Ithaca,  New  York,  list  typical  test  data  of  this  material. 

A report  by  S.  L.  Burdich,  Dam  Engineer,  PennDER  reviews 
seepage,  piping  and  slope  stability  of  the  embankment  and  discusses 
these  results. 

3 . Appurtenant  Structures 

The  files  of  PennDER  did  not  contain  design  criteria  or 
design  calculations  for  the  appurtenant  structures.  The  available  data 
consisted  of  the  as-built  drawings  and  some  notes  by  Mr.  Burdich,  dated 
October  21,  1952,  reviewing  the  adequacy  of  the  concrete  structures. 

B.  Design  Features 

1 . Embankment 

The  design  drawings  indicate  that  the  embankment  consists 
of  four  separate  zones  and  a rockfill  toe  drain  (Refer  to  Appendix  D, 
Plate  IX).  The  upstream  slope  has  a variable  slope.  The  lower  part  is 
3.5H  to  IV  up  to  elevation  1000;  at  that  point  the  slope  changes  to  2.5H 
to  IV  over  the  next  30  feet  of  height  and  the  top  of  the  slope  is  2H  to 
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IV.  The  slope  is  protected  with  3 feet  of  riprap  of  durable  sandstone 
placed  on  a twelve  inch  filter.  The  upstream  zone  is  constructed  of 
select  semi-pervious  material.  The  next  zone  is  a relatively  thin 
section  of  impervious  material.  A trench  with  a bottom  width  of  15  feet 
is  excavated  underneath  this  zone.  The  trench  is  excavated  to  the  rock 
surface  across  the  valley  and  the  right  abutment.  Due  to  the  less 
pervious  overburden  material  on  the  left  hillside,  this  trench  was 
shallower  on  the  east  side.  A grout  cap  was  poured  in  the  trench  and 
the  underlying  rock  strata  was  grouted  from  Station  10+64  westward 
(Appendix  D,  Plate  X). 

The  central  zone  of  the  embankment  is  constructed  of 
select  semi-pervious  material  and  the  downstream  zone  is  from  random 
rockfill  with  a select  rock  fill  toe.  A toe  drain  was  installed  under 
the  downstream  toe  along  the  left  abutment  to  the  old  streambed.  A 
filter  and  rock  drain  was  installed  under  the  downstream  random  rock- 
fill.  The  downstream  slope  is  2H  to  IV  above  a 10  feet  wide  bench  at 
elevation  1000.  Below  this  bench  the  embankment  is  placed  on  a slope 
of  2.5H  to  IV  to  a bench  at  elevation  950,  where  the  slope  changes  to 
3H  to  IV.  The  downstream  slope  was  covered  with  topsoil  and  seeded. 

2 . Appurtenant  Structures 

The  intake  structure  at  the  upstream  side  of  the  embank- 
ment is  founded  on  rock  (Appendix  D,  Plates  XII  through  XIV).  The  two 
large  openings  (8  feet  by  16  feet)  are  closed  by  tractor  type  gates, 
lifted  by  a 100  ton  hoist.  An  emergency  gate  with  rubber  gaskets  can 
close  off  either  opening  for  maintenance  and  repair  to  the  tractor 
gates.  The  gate  openings  can  also  be  closed  with  stop  logs  and  the 
openings  are  protected  with  trash  racks.  The  two  gate  openings  trans- 
ition into  a 16-foot  diameter  concrete  lined  tunnel.  The  minimum  thick- 
ness of  the  concrete  liner  is  16-inches  and  the  concrete  is  reinforced 
and  has  vertical  expansion  joints  with  rubber  waterstops  spaced  at  25  or 
40  feet  centers.  The  rock  surrounding  the  cunnel  was  grouted.  The 
conduit  tunnel  discharges  in  a concrete  lined  stilling  basin,  with 
energy  dissipating  concrete  blocks  (Plate  XIV). 

The  spillway  forebay  area  was  excavated  in  rock  (Appendix 
D,  Plate  XI).  The  reinforced  concrete  ogee  weir  is  keyed  into  rock  and 
the  grout  curtain  was  continued  under  the  weir  and  a visitor's  parking 
area.  The  spillway  chute  is  a one  foot  thick  slab  with  construction 
joints  and  a drainage  system.  The  walls  are  a combination  of  rock 
anchored  walls  poured  against  the  rock  cut  and  a gravity  section  above 
the  rock  surface. 
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c. 


Design  Data 


1 . Hydrology  and  Hydraulics 

PennDER's  report  states  that  the  designers  maximum  inflow 
of  147,000  cfs  can  be  passed  assuming  that  the  pool  level  was  at  spill- 
way crest  at  the  time  the  storm  began  and  that  the  gates  on  the  intake 

structure  were  closed.  Maximum  discharge  would  be  100,000  cfs  over  the 
spillway  and  this  design  flood  would  leave  a freeboard  of  5 feet.  The 
gates  and  tunnel  were  designed  for  a peak  inflow  of  80,000  cfs  (equal  to 
8 inches  runoff).  If  the  gates  were  closed,  the  water  level  would  rise 
to  elevation  1034.5,  discharging  13,000  cfs  over  the  spillway.  If  the 
gates  were  open,  pool  level  would  reach  elevation  1026,  discharging 
13,600  cfs  through  the  tunnel.  The  report  states  that  the  capacity  of 
the  spillway  is  very  ample.  The  hydraulic  analysis  and  outlet  works 
were  reviewed  by  Justin  and  Courtney.  Several  of  their  comments  were 
incorporated  in  the  final  construction  drawings.  Some  concern  was 
expressed  that  a full  hydraulic  model  study  of  the  gates  and  tunnel  was 

not  made,  due  to  the  unavailability  of  a large  enough  facility.  Cavit- 

ation could  be  a problem  under  full  head  and  partial  opened  gates. 

2 . Embankment 


Notes  by  Mr.  Burdich,  Dam  Engineer,  reviews  the  seepage 
(30  cubic  feet  a day),  vertical  and  horizontal  piping.  All  was  found  to 
be  well  within  acceptable  limits  or  possibilities.  Mr.  Burdich  reviewed 
also  slope  stability  for  a full  reservoir  and  drawdown  condition  and  the 
factors  of  safety  were  acceptable. 

3 .  Appurtenant  Structures 

Design  criteria  and  calculations  were  not  available  in 
the  PennDER  files  for  review.  Mr.  Burdich  commented  on  October  21, 

1952,  on  the  design  of  the  concrete  structures.  The  spillway  weir  had  a 
factor  of  safety  of  9.3  against  sliding  using  friction  and  allowable 
shear.  Factor  of  safety  against  overturning  was  found  to  be  within 
acceptable  limits.  The  design  of  the  spillway  walls  was  also  found  to 
be  acceptable. 

2.2  CONSTRUCTION 


The  files  at  PennDER  contained  progress  reports  by  the  resident 
engineer  and  inspection  reports  by  PennDER's  representatives.  Many  test 
reports  on  soil  compaction  and  concrete  strength  were  in  the  files.  The 
construction  specifications  required  that  the  soil  would  be  compacted 
under  a method  of  moisture  control  to  a density  not  less  than  90  percent 
of  densities  at  optimum  moisture  using  the  modified  method  of  the  American 
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Association  of  State  Highway  Officials.  The  rolling  of  the  earth  portion 
of  the  fill  would  be  by  either  an  approved  sheepsfoot  roller  or  rubber- 
tired  roller.  For  rolling  with  a sheepsfoot  roller  the  material  would 
be  spread  in  six  inch  layers  and  for  a rubber-tired  roller  the  soil 
would  be  spread  in  layers  not  more  than  12  inches  in  thickness. 

Reports  indicate  that  the  compaction  tests  did  not  meet  the  require- 
ment of  90  percent  density  but  had  a range  of  46  to  100  percent.  These 
results  appear  to  indicate  incorrect  testing  procedures. 

Field  problems  were  reviewed  by  Professor  Hough  for  the  consultant 
and  by  Arthur  and  Leo  Casagrande  for  the  Contractor.  A main  problem  was 
that  field  personnel  were  not  familiar  with  testing  procedures.  No 
follow-up  of  this  problem  was  available  in  the  files. 

2.3  OPERATION 


Since  the  dam  was  completed  in  1956  no  major  problems  have  occurred. 
The  pool  level  has  never  reached  the  spillway  crest  elevation.  Daily 
readings  of  the  water  surface  elevations  were  in  the  files  for  the  years 
1956  through  1970. 

2.4  EVALUATION 


A.  Availability 

The  available  engineering  data  was  obtained  from  PennDER.  The 
Dams  and  Encroachments  provided  the  letter  files  and  only  two  drawings 
(general  plan  and  typical  section) . The  as-built  drawings  were  obtained 
from  the  Bureau  of  Operations. 

B . Adequacy 

1 . Hydrology  and  Hydraulics 

The  available  data  did  not  include  a design  flood  hydro- 
graph or  routing  of  the  design  flood.  Sufficient  information  was  avail- 
able to  review  the  designers  data  and  to  assess  the  discharge  capacity 
of  the  spillway  and  outlet  works. 

2 . Embankment 

Although  the  design  criteria  and  design  data  for  the 
embankment  fill  were  not  available  for  review  the  design  slopes  are 
considered  to  be  adequate  and  in  accordance  with  accepted  engineering 
practice. 


- 10  - 


i 


3. 


1 


Appurtenant  Structures 

Design  calculations  of  the  appurtenant  structures  were 
not  available  for  review.  Sufficient  details  on  the  contract  drawings 
are  shown  to  evaluate  these  structures  for  structural  adequacy.  The 
spillway  walls  are  a combination  of  rock  anchored  walls  and  gravity  type 
sections . 

C.  Operating  Records 

llr.  Herb  Fox,  the  dam  tender  reported  no  problems  at  this 
facility.  The  gates  were  kept  closed  during  tropical  storm  Agnes  and 
only  partially  opened  to  release  a maximum  of  8,000  cfs  after  flood 
levels  downstream  had  diminished.  The  pool  level  reached  elevation  1016 
and  was  maintained  at  that  level  for  about  five  days  before  releases 
were  made. 

D.  Post  Construction  Changes 

No  reported  modifications  have  been  made  to  the  facilities 
since  construction  was  completed. 

E.  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  1 and  it  is  considered  that 


the  static  stability  with  normal  safety  factors  is  sufficient  to  with- 
stand minor  earthquake  induced  dynamic  forces.  No  calculations  or 
studies  have  been  made  to  confirm  this. 


SECTION  3 - VISUAL  INSPECTION 


3.1  FINDINGS 


A.  General 


The  general  appearance  of  the  dam  was  excellent  and  the  facil- 
ities are  very  well  maintained.  Refer  to  Appendix  A of  this  report  for 
the  visual  inspection  checklist.  Appendix  D,  Plates  III  through  VII 
contains  reproductions  of  the  photographs  made  during  the  inspection. 

B.  Embankment 


At  the  time  of  inspection  the  pool  level  was  at  elevation 
920.5  and  the  full  upstream  side’ was  exposed,  except  the  toe  which  was 
used  as  a cofferdam  during  construction.  The  stone  slope  was  in  excellent 
condition.  The  top  of  the  dam  has  a gravel  roadway  and  had  a good 
horizontal  and  vertical  alignment.  The  downstream  slope  and  toe  is 
grassed,  mowed  closely  and  gives  a very  well  maintained  appearance.  At 
a few  locations  the  slope  undulates  slightly,  but  this  was  apparently 
constructed  that  way.  Several  groundhog  holes  and  mole  holes  were 
noticed . 


C.  Appurtenant  Structures 

The  intake  structure  was  in  good  condition.  The  tractor  type 
gates  are  pulled  up  once  a year  for  maintenance  after  lowering  an  emer- 
gency close-off  gate.  The  8-feet  by  16-feet  gates  are  used  regularly  to 
maintain  the  conservation  pool  at  elevation  920.  They  are  used  alter- 
nately on  a monthly  basis.  The  electrical  hoist  to  open  these  gates  is 
backed  up  with  an  L.P.  gas  generator. 

During  flood  events  the  release  of  water  through  the  gates  is 
regulated  by  the  Corps  of  Engineers,  Baltimore  District.  The  gates  have 
never  been  opened  fully  during  a flood  event.  The  intake  tower  is 
accessible  by  a truss  bridge  (see  Appendix  D,  Plate  V). 

The  water  through  the  gates  is  discharged  through  a 16-feet 
diameter  concrete  lined  tunnel,  excavated  through  the  hillside.  The 
tunnel  was  in  good  condition.  Only  one  small  leak  in  the  roof  was 
noticed.  The  tunnel  discharges  in  a tapered  stilling  basin  with  some 
energy  dissipating  blocks.  The  concrete  of  the  stilling  basin  walls 
was  in  good  condition  and  the  downstream  channel  rock  lining  appeared  to 
be  stable.  Some  rock  on  the  slopes  had  eroded  during  the  tropical  storm 
Agnes,  but  this  has  been  repaired. 

The  spillway  in  the  right  abutment  has  never  been  tested.  All 
concrete  appeared  to  be  in  good  condition  and  no  wall  movements  were 
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noticed.  The  forebay  area,  cut  in  rock,  was  clear  of  any  obstructions. 
The  spillway  chute  tapers  down  and  ends  in  a flip  bucket.  Beyond  the 
bucket  the  discharge  channel  consists  of  only  a relatively  small  pilot 
ditch,  which  passes  under  a road  with  a small  culvert  pipe.  The  ditch 
joins  the  streambed  just  below  this  culvert  at  a nearly  90  degree  angle 

D.  Reservoir  Area 


The  reservoir  area  of  the  normal  pool  is  used  as  a park  and  is 
well  maintained.  Several  buildings  (restrooms  and  bathhouse)  are  located 
within  the  area  which  can  be  flooded.  No  sedimentation  was  reported  by 
the  park  superintendent,  but  debris  floats  down  during  heavy  precipitation. 
A long  trash  boom  upstream  of  the  intake  tower  over  the  full  length  of 
the  dam  protects  the  gates. 

E.  Downstream  Channel 


The  downstream  channel  is  a natural  stream  in  a relatively 
wide  valley.  Most  of  the  banks  adjacent  to  the  stream  are  wooded,  but 
there  are  also  open  meadows.  The  First  Fork  Sinnemahoning  Creek  joins 
the  West  Branch  of  the  Susquehanna  River  about  8 miles  downstream  of  the 
dam.  There  are  approximately  6 permanent  homes  and  many  hunting  cabins 
and  camping  trailers  located  in  this  valley.  The  hazard  category  for 
this  dam  is  considered  to  be  "High"  due  to  the  expected  additional  loss 
of  life  if  dam  failure  would  occur  after  overtopping. 

3.2  EVALUATION 


Except  for  a number  of  groundhog  holes  the  dam  and  its  appurtenant 
structure  were  in  excellent  maintenance  condition.  A considerable 
amount  of  downstream  erosion  can  be  expected  if  the  spillway  would 
discharge  a large  flow.  This  would,  however,  not  endanger  the  safety  of 
the  structure. 


SECTION  4 - OPERATIONAL  PROCEDURES 


4.1  PROCEDURE 

George  B.  Stevenson  Dam  is  a flood  control  project  and  is  also  used 
as  a recreational  facility  by  maintaining  a conservation  pool  at  elev- 
ation 920.0.  This  pool  is  maintained  by  opening  or  closing  one  or  both 
8-feet  by  16-feet  gates  in  the  intake  structure.  These  two  gate  openings 
are  the  only  available  discharge,  until  the  pool  level  would  reach  the 
elevation  of  the  spillway  crest  (Elevation  1026.0).  Since  the  dam  was 
completed  in  1956,  this  has  not  happened.  Maximum  pool  level  was  approxi- 
mately at  elevation  1016.0  during  the  tropical  storm  Agnes.  During  that 
storm  the  gates  were  not  opened  and  all  inflow  was  stored  in  the  reser- 
voir. 


4.2  MAINTENANCE  OF  DAM 


The  downstream  slope  is  mowed  very  regularly.  Some  groundhog  holes 
were  noticed  and  will  be  closed  according  to  Mr.  Fox,  the  Maintenance 
Foreman. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 


The  two  large  gates  are  maintained  on  a yearly  basis  and  used 
alternately  on  a monthly  basis  to  regulate  the  pool  level.  The  tower 
and  other  facilities  are  all  well  maintained. 

4.4  WARNING  SYSTEM 


There  is  no  formal  downstream  warning  system  in  effect  at  present. 
However,  Mr.  Fox  lives  at  the  site  and  has  radio  communication  avail- 
able. All  facilities  are  accessible  during  an  emergency. 

4.5  EVALUATION 

The  general  operational  procedures  for  this  dam  are  excellent.  It 
is,  however,  recommended  that  a formal  surveillance  and  downstream 
warning  system  be  implemented. 
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SECTION  5 - HYDROLOGY/HYDRAULICS 


EVALUATION  OF  FEATURES 


Design  Data 


The  hydrologic  and  hydraulic  analysis  available  from  PennDER 
for  George  B.  Stevenson  Dam  was  not  complete.  A stage  storage  curve, 
a tailwater  rating  curve  and  a stage  discharge  curve  were  contained  in 
the  files.  No  design  flood  hydrograph  or  flood  routing  were  available. 

The  design  storm,  having  22  inches  of  rainfall  falling  in  two 
6-hour  periods,  was  assumed  to  have  the  same  rainfall  pattern  and  infil- 
tration losses  as  the  July  1942  storm,  which  was  the  maximum  known  storm. 
The  design  storm  was  expected  to  produce  a peak  inflow  of  147,000  cfs 
and  the  spillway-reservoir  system  was  designed  to  pass  that  storm  with 
about  five  feet  of  freeboard. 

The  files  indicate  that  the  hydrology  of  the  1942  storm  had 
been  reevaluated  and  the  runoff  may  only  have  been  about  60  percent  or 
less  of  that  which  was  estimated  prior  to  design. 

B.  Experience  Data 

In  the  period  that  the  dam  has  been  in  existence,  since  1956, 
the  spillway  has  never  been  in  operation.  The  maximum  flood  occurred  in 
June  1972,  which  produced  a pool  level  of  1016  or  10  feet  lower  than  the 
spillway  crest.  During  this  flood  all  water  was  impounded  in  the  reser- 
voir and  no  release  was  made.  After  the  storm  passed  and  flooding  in 
the  downstream  channels  subsided,  the  tractor  gates  were  partially 
opened  and  a maximum  release  of  about  8,000  cfs  was  made. 

C.  Visual  Observations 

On  the  date  of  the  inspection,  no  conditions  were  observed 
that  would  indicate  that  the  appurtenant  structures  of  the  dam  could  not 
operate  satisfactorily  during  a flood  event  until  the  dam  is  overtopped. 

D.  Overtopping  Potential 


George  B.  Stevenson  Dam  has  a total  storage  capacity  of  127,000 
acre-feet  and  an  overall  height  of  166  feet  above  streambed,  both  calcu- 
lated to  the  top  of  the  dam.  These  dimensions  indicate  a size  classifi- 
cation of  "Large".  The  hazard  classification  is  "High"  (See  Section 
3.1.E) . 
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The  recommended  Spillway  Design  Flood  (SDK)  for  a dam  having 
the  above  classifications  is  the  PtlF  (Probable  Maximum  Flood).  For  this 
dam  the  PMF  peak  inflow  is  144,000  cfs  (see  Appendix  B for  hydraulic 
calculations) . 

Comparison  of  the  estimated  PMF  peak  inflow  of  144,000  cfs 
with  the  estimated  spillway  discharge  capacity  of  144,200  cfs  indicates 
that  a potential  for  overtopping  of  the  George  B.  Stevenson  Dam  does  not 
exist. 


An  estimate  of  the  storage  effect  of  the  reservoir  shows  that 
this  dam  has  the  necessary  storage  available  to  pass  the  PMF  with  about 
8 feet  of  freeboard. 

E.  Spillway  Adequacy 

For  George  B.  Stevenson  Dam,  the  PMF  peak  inflow  is  144,000 
cfs  and  the  spillway  discharge  capacity  with  the  water  level  at  the  top 
of  dam  is  about  144,200  cfs. 

Since  the  spillway  can  pass  the  PMF  peak  inflow,  it  is  con- 
sidered to  be  adequate. 

The  hydrologic  analysis  for  this  investigation  was  based  upon 
existing  conditions  of  the  watershed.  The  effects  of  future  development 
were  not  considered. 


SECTION  6 - STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

A.  Visual  Observations 

1 . Embankment 

There  are  no  visual  indications  of  settlement  or  sloughing 
of  the  embankment  slopes.  The  embankment  is  in  excellent  condition 
except  the  presence  of  some  woodchuck  holes  on  the  downstream  slope.  It 
should  be  noted  that  the  pool  level  at  the  time  of  inspection  was  136 
feet  below  top  of  dam  and  that  critical  seepage  conditions  could  not  be 
evaluated . 

2 . Appurtenant  Structures 

The  visual  inspection  of  the  spillway,  spillway  chute, 
intake  structure,  conduit  and  outlet  works  did  indicate  that  all  struc- 
tures are  in  good  condiiton.  There  was  no  excessive  cracking,  spalling 
or  deflection  in  any  of  the  structures. 

B.  Design  and  Construction  Data 

1 . Embankment 

Design  criteria  and  design  data  were  not  available  for 
review  in  the  PennDER  files.  The  review  by  PennDER  indicates  that  slope 
stability  for  full  reservoir  and  drawdown  were  sufficient  and  that  the 
possibility  of  piping  did  not  exist.  A review  of  the  construction 
drawings  indicate  a well  engineered  section  for  a flood  control  project, 
where  high  pool  levels  would  be  only  sustained  for  short  periods.  The 
downstream  slope  has  a toe  drain  and  a drain  blanket  with  filters.  The 
embankment  section  is  considered  to  be  adequate. 

2 . Appurtenant  Structures 

A review  of  construction  drawings  indicate  that  all 
structures  were  designed  and  detailed  according  to  acceptable  engin- 
eering standards  and  all  structures  appear  to  be  adequate  for  the 
expected  use. 

C.  Operating  Records 

While  no  formal  operating  records  were  reviewed,  the  files  and 
interviews  did  not  indicate  that  any  major  problem  has  occurred  since 
the  construction  was  completed  in  1956.  The  spillway  has  never  been 
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used  and  downstream  erosion  can  be  expected  when  the  pool  level  would 
raise  above  the  weir  elevation.  The  outlet  channel  had  a maximum  dis- 
charge of  8,000  cfs,  and  although  some  erosion  occurred  on  the  banks,  no 
damage  to  the  stilling  basin  was  experienced. 

D.  Post  Constriction  Changes 

No  reported  modifications  have  been  made  to  the  original  dam  design. 

E.  Seismic  Stability 

This  dam  is  located  in  Seismic  Zone  1 and  it  is  considered  that  the 
static  stability  is  sufficient  to  withstand  minor  earthquake  induced 
dynamic  forces.  No  studies  or  calculations  have  been  made  to  confirm 
this  assumption. 


SECTION  7 - ASSESSMENT  AND  RECOMMENDATIONS 


7.1  DAM  ASSESSMENT 

A.  Safety 

The  visual  inspection,  the  review  of  available  design  data  and 
the  operational  history  indicates  that  George  B.  Stevenson  Dam  is  in 
excellent  condition  and  has  been  designed  in  accordance  with  acceptable 
engineering  practice. 

The  results  of  the  hydrologic  and  hydraulic  evaluation  for 
this  project  indicate  that  the  spillway  capacity  is  sufficient  to  pass 
the  PMF  peak  inflow,  with  the  gates  in  the  intake  tower  closed  and  is, 
therefore,  adequate.  The  combination  of  storage  and  spillway  discharge 
is  sufficient  to  pass  the  PMF  with  an  8-foot  freeboard. 

B.  Adequacy  of  Information 

The  available  information  is  considered  to  be  sufficient  to 
make  a reasonable  assessment  of  this  project. 

C.  Urgency 

It  is  considered  that  the  recommendations  suggested  in  this 
section  should  be  implemented  as  soon  as  practical. 

D.  Necessity  for  Additional  Studies 

Additional  studies  by  the  owner  are  not  required  at  this  time. 
However,  attention  should  be  given  to  the  recommendations  presented  in 
this  section. 

7.2  RECOMMENDATIONS 

A.  Facilities 

If  the  amount  of  leakage  in  the  roof  at  one  joint  increases, 
it  is  recommended  that  the  owner  grout  the  rock  strata  in  that  area. 

B.  Operation  and  Maintenance  Procedures 

1.  The  owner  should  remove  groundhogs  and  fill  the  holes. 

2.  It  is  considered  important  that  a formal  surveillance  and 
downstream  warning  system  be  developed  by  the  owner  to  be 
used  during  periods  of  high  and  prolonged  precipitation. 
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PHASE  I - VISUAL  INSPECTION  REPORT 


NAD  NO.  914 

PA.  ID  H 12-11  NAME  OF  DAM  George  B.  Stevenson  HAZARD  CATEGORY  Hl8h 
TYPE  OF  DAM:  Earth  and  Rock 

LOCATION:  Grove TOWNSHIP  Cameron COUNTY,  PENNSYLVANIA 

INSPECTION  DATE  9-7-78  WEATHER  Clear  - Warm TEMPERATURE  80's 

INSPECTORS:  H.  Jongsma,  R.  Houseal  D.E.R. 


R.  Shireman,  A.  Bartlett 

Herb  Fox 

Dick  Rahn 

Dick  Conerby 

Ed  Bennett 

NORMAL 

POOL  ELEVATION: 

Conservation 
Pool  920.0 

AT  TIME  OF  INSPECTION: 

BREAST 

ELEVATION: 

1056.0 

POOL  ELEVATION:  920.5 

SPILLWAY  ELEVATION: 

1026.0 

TAILWATER  ELEVATION: 

MAXIMUM  RECORDED  POOL  ELEVATION:  1016.0  (1972) 


GENERAL  COMMENTS: 

Water  has  never  flowed  over  spillway. 

Upstream  slope  cover  is  rock  riprap. 

Downstream  slope  is  grassed  closely  mowed  - very  good  appearance. 

Top  - grassed  at  edges  - 1/2  inch  stone  roadway 

Horizontal  and  vertical  alignment  - good. 

Numerous  groundhog  holes  and  mole  holes  on  the  downstream  slope  - some 
have  been  covered  with  a flat  rock. 

Downstream  slope  undulates  slightly. 

Primarily  flood  control  dam  with  recreational  pool  at  El.  920  Swimming 
in  season,  boating  and  fishing. 


DAM  NO.  NAD  914 


VISUAL  INSPECTION 


EMBANKMENT 

OBSERVATIONS 

REMARKS  £. 
RECOMMENDATIONS 

A.  SURFACE  CRACKS 

None  evident. 

B.  UNUSUAL  MOVEMENT 

BEYOND  TOE 

None  evident. 

C.  SLOUGHING  OR  EROSION 

OF  EMBANKMENT  OR 
ABUTMENT  SLOPES 

None  evident 

Some  slight  surface  chann 
Abutments  appear  sound. 

als  on  slope  - not  serious. 

D.  VERTICAL  & HORIZONTAL 
ALIGNMENT  OF  CREST 

Good 

E.  RIPRAP  FAILURES 

None  evident 

Entire  slope  was  able  to 

)e  observed. 

JUNCTION  EMBANKMENT 
& ABUTMENT  OR  Good 

SPILLWAY 


. GAGES  & RECORDER  Email  weir  - V-notch  on  1 


ft  side  below  the  embankment 


and  in  the  drainage  channel  at  end  of  8-inch  pipe. 


C.  COVER  (GROWTH) 


(underground  pipe  - origi 


pee  Sheet  No.l. 


?) 


OUTLET  WORKS 

OBSERVATIONS 

REMARKS  6 

RECOMMENDATIONS 

A.  INTAKE  STRUCTURE 

Concrete  tower  near  right 
Protected  by  trash  boom. 

abutment . 

B.  OUTLET  STRUCTURE 

16  feet  diameter  concrete 
drawings. 

Concrete  walls  and  bottom 
curved  at  the  ends. 

Link  fence  around  walls  o 
One  joint  in  roof  leaks 

culvert  visible  - refer  to 

- flaring  open  from  outlet  and 

outlet. 

C.  OUTLET  CHANNEL 

Stone  lined  slopes  100±  f 
of  the  concrete  walls. 
Channel  turns  90°  to  the 
outlet  walls. 

Rocky  bottom  - below  curv 
mountain  areas. 

set  beyond  the  downstream  end 

right  at  150+  yards  below 

: natural  stream  typical  of 

D.  GATES 

Two  tractor  gates  - 8 fee 
with  emergency  gate  clos 

: by  16  feet, 
ire  and  stop  logs. 

E.  EMERGENCY  GATE 

None 

F.  OPERATION  £. 

CONTROL 

100  ton  hoist.  Gates  mam 
monthly  basis.  Gates  m< 
Electrical  joist  backed  u 
Federally  regulated  from 
via  radio  communications 

ally  opened  alternately  on  a 
intained  once  a year. 

' by  LP  gas  generator, 
laltimore  during  flood  events  - 

G.  BRIDGE  (ACCESS) 

Truss  bridge. 

DAM  NO.  NAD 


914 


SPILLWAY 


A.  APPROACH  CHANNEL 


WEIR: 

Crest  Condition 
Cracks 

Deter iorat i on 
Foundat ion 
Abu  tmen  t s 


C.  DISCHARGE  CHANNEL 
Lining 
C racks 

Stilling  Bas i n 


D.  BRIDGE  {,  PIERS 


VISUAL  INSPECTION 


OBSERVATIONS 


Wide  flat  excavation  into] 
hundred  feet  in  length. 
The  channel  is  clear  of  ob 
Rockcut. 


Concrete  ogee  section 
Good 
None 
None 

Not  visible 
Concrete  - good  condition 


Concrete  walls  and  slab  tb 
type  energy  dissipator 
Below  - dissipator  channelL 


Concrete  bridge  spans  spi 
4 spans  - 


REMARKS  f, 
RECOMMENDAT IONS 


rock.  Approach  is  several 
lias  never  been  used. 

struct ions . 


end  of  channel  at  bucket 
is  a pilot  ditch. 


llway  directly  over  its  crest  - 


E.  GATES  & OPERATION 
EQUIPMENT 


Nca  .a 


DAM  NO.  NAD 


914 


VISUAL  INSPl  i.l  ION 


MISCELLANEOUS 


INSTRUMENTATION 


Monumen  la  t i on 


Obsc rva E i on  Wells 


We  i rs 


P i ezometers 


Ollier 


RESERVOIR 


Slopes 


Sed i men  la  t i on 


DOWNSTREAM  CHANNEL 


Cond i t i on 


S 1 opes 


Approx ima le 
Popu I a t i on 


No.  Homes 


OBSERVATIONS 


None 


None 


On  drainage  ditch  - left 


hide  of  abutment 


None 


Staff  gauge  on  intake  tower 


Wooded 


REMARKS  F. 
RECOMMENDATIONS 


None  reported 


Clear  - stone  bottom 
Typical  mountain  stream 


No  erosion 


25-30 


6 permanent  and  hunting  c 


hbins  and  trailers, 
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APPENDIX  C 
GEOLOGICAL  REPORT 


GEOLOGIC  REPORT 


Bedrock  - Dam  and  Reservoir 

Formation  Name:  Catskill  Formation. 

Lithology:  The  Catskill  Formation  here  consists  of  interbedded 
gray  sandstone,  red  sandstone,  red  siltstone  and  red  shale  with 
greenish  gray  streaks. 

Structure 

The  dam  is  located  on  the  south  limb  of  the  Kettle  Creek  syncline, 
a broad  gentle  fold.  The  strike  here  is  N60°E  and  the  dip  is  about 
3°  NW. 

Air  photo  fracture  traces  have  the  following  trends,  N35°W,  N70°W, 
N90°E,  N30°E  and  N10°W. 


Overburden 

On  the  valley  sides  the  overburden  is  slope  wash  and  talus  consisting 
of  red  sandy  silt,  gravel  and  boulders  with  some  clay.  Core  borings 
show  this  to  be  20  to  58  feet  thick.  The  valley  floor  is  underlain 
by  glacial  outwash,  consisting  of  sand,  gravel,  and  boulders.  Core 
borings  and  wash  borings  indicate  this  gravel  is  5 to  51  feet 
thick.  The  bedrock  is  generally  fresh,  but  in  some  places  was 
weathered  and  broken  for  10  to  13  feet  below  the  overburden. 


Aquifer  Characteristics 


The  sandstones,  siltstones  and  shales  of  the  Catskill  Formation 
generally  have  little,  or  no  primary  permeability,  but  in  general, 
ground  water  movement  is  along  bedding  planes  and  along  joints. 

Most  movement  is  along  these  paths  in  the  sandstone  units,  as  the 
fractures  and  bedding  planes  in  the  shales  tend  to  be  clogged  with 
clay. 


Discussion 


The  valley  of  First  Fork  of  Sinnemahoning  Creek  is  probably  controlled 
here  by  the  N10°W  fracture  system.  Some  leakage  below  the  grout 
curtain  along  fractures  and  along  bedding  planes  is  a possibility. 
However,  the  bedrock  is  sound  and  has  very  little,  if  any,  carbonate 
cement.  Continued  movement  of  ground  water  is,  therefore,  unlikely 
to  cause  any  deterioration  of  the  bedrock. 


Sources  of  Information 

1.  Bolger,  R.  C.  and  Couse,  H.V.  (1953)  "Surface  and  Subsurface 
Geology  of  the  Driftwood  Quadrangle".  Pa.  Geological  Survey, 
4th  Series,  Bulletin  H.36. 

2.  Air  photographs,  scale  1:24,000,  dated  1971. 

3.  Core  borings  in  file. 
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